We tested the hypotheses that Doppler echocardiography has a higher accuracy than clinical evaluation in the detection of significant aortic and mitral valvular heart disease and that Doppler echocardiography is highly accurate as compared with cardiac catheterization for the assessment of valvular disease severity. 
how often the method provides information that is unavailable from clinical evaluation and standard echocardiography. Limited clinical studies2223 suggest that Doppler echocardiography is more accurate than auscultation and simple M-mode echocardiography in the detection of aortic regurgitation. While the detection of valve disease is of some importance, the prime objective is assessment of severity. Three studiesl '8,24 have shown that combined clinical evaluation and standard echocardiography can distinguish mild from severe aortic or mitral lesions in a high proportion of patients. Unfortunately, the criteria used in these previous studies to assess the severity of valve lesions, both clinically and by standard echocardiography, are not precisely defined. Thus, the application of their results to other centers is difficult. There are no prospective studies in consecutive, unselected patients that examine the relative accuracies of clinical evaluation and Doppler echocardiography in quantitating aortic and mitral valvular heart disease. Accordingly, we tested the hypotheses that Doppler echocardiography has a higher accuracy than clinical evaluation in the detection of significant aortic and mitral valvular heart disease and that Doppler echocardiography is highly accurate as compared with cardiac catheterization for the assessment of the severity of valvular disease. Thus, cardiac catheterization for the assessment of the severity of valve lesions can be avoided in many patients.
Materials and Methods Patients
Over a 6-month period, we prospectively evaluated all consecutive patients with clinically suspected significant mitral or aortic valve disease for whom surgical intervention would be advised on confirmation of hemodynamic severity. In our institution, we offer surgery to patients who are considered to have significant disease by the following criteria: 1) symptomatic individuals [angina, syncope, dyspnea, New York Heart Association (NYHA) Class I11 or IV] with aortic or mitral valve areas of <1.1 or 1.5 cm-, respectively; 2) all NYHA Class III or IV patients with angiographic grade 3 + (moderate) or 4+ (severe) aortic or mitral regurgitation; or 3) NYHA Class I or II patients with 3 + or 4 + aortic or mitral regurgitation and left ventricular end-systolic volumes of >70 and 60 ml/m2, respectively.
Seventy-five patients fulfilled the criteria for entry. Patients with mechanical or porcine prosthetic valves were excluded. In each patient, the presence and severity of both aortic and mitral stenosis and regurgitation were assessed prospectively by clinical examination, Doppler echocardiography, and cardiac catheterization as the gold standard. Although 150 valves and 300 valve lesions were evaluated, we have chosen to exclude from the all three methods of assessment (clinical, Only two of the 19 patients (11%) with significant mitral regurgitation also had significant mitral stenosis. Four other patients (21%) also had significant aortic regurgitation. Consequently, 13 patients (68%) had isolated significant mitral regurgitation. Clinical evaluation committed five errors (Table 3) . In one patient, the error was unimportant as the patient had significant mitral stenosis suspected clinically and confirmed at cardiac catheterization. Mitral valve replacement was performed. In four patients, important errors were made, one with high confidence. In three of these patients, clinical evaluation overestimated the severity of mitral regurgitation, while in one patient, clinical evaluation underestimated the severity. In only one patient (falsepositive) was The sensitivity, specificity, and overall accuracy of clinical evaluation and Doppler echocardiography for each of the four valve lesions are shown in Table 3 . Discussion The principal findings of this study are that 1) in the detection of significant valvular disease, Doppler echocardiography is more accurate than clinical evaluation alone; and 2) when compared with cardiac catheterization, Doppler echocardiography is highly accurate. Our study population included many patients with mixed or multivalvular lesions (a reflection of the high incidence of rheumatic heart disease in our region) as well as a number of elderly patients with isolated lesions. We Our results suggest that by combined clinical evaluation and Doppler echocardiography, the need for assessment of valve function by cardiac catheterization can be avoided in a majority of patients. Nevertheless, to rule out significant coronary artery disease, many of the older patients would require coronary arteriography. The yield and necessity of coronary angiography in patients with valvular heart disease but without ischemic symptoms are yet to be determined. Avoidance of detailed hemodynamic and angiographic evaluation of valvular heart disease will save considerable time and expense and may reduce the risks of cardiac catheterization.
